An in vitro model showing different rates of substrate cycle for phosphofructokinases of Escherichia coli with different kinetic properties.
An in vitro assay model is introduced for the coupled assay of phosphofructokinase (PFK) and fructose-bisphosphatase. The model is applied to the study of three PFK of Escherichia coli: two isoenzymes, phosphofructokinase-1 (PFK-1) and phosphofructokinase-2 (PFK-2), and a mutant form of phosphofructokinase-2 (PFK-2*). Results show that for a variety of conditions the PFK-1/fructose-bisphosphatase pair gives the lowest and the PFK-2*/fructose-bisphosphatase pair the highest rates of substrate cycle, with the PFK-2/fructose-bisphosphatase pair in an intermediate position. The effects of variables such as maximum activity ratios and MgATP concentration were explored. The possible role of MgATP in decreasing the futile cycle of the PFK-2/fructose-bisphosphatase pair is described. The results are discussed in terms of possible metabolic consequences of PFK-2* and of predictions of the model to be tested in vivo.